day after the beginning of menstrual bleeding. For animals of longer cycle, the date is at least proportionately later. The dates for ovulation and fertilization, as estimated for our new cases,* are the 16th (2 cases), 18th, 19th, and 20th cycle days. But it should be explained that in case 19 (Soda) conception occurred during the seventh sexual cycle and without controlled mating. Our selection of the 19th day therefore is dependent upon the total reproductive picture for this individual. In making determinations of the time of ovulation and fertilization, we have assumed that the spermatozoon lives not more than twenty-four hours in the uterus and the ovum not more than twelve hours after discharge.
Menstruation and genital swelling during pregnancy. Following conception, periodic menstrual bleeding ordinarily ceases and the cycles of genital swelling either disappear or become irregular.t In the five cases under consideration, bleeding occurred in one instance only (case 16), and that thirty-five days after the menstruation just preceding conception. We doubt that this bleeding was menstrual. In two of our cases ( 1 8 and 1 9) a typical swelling cyde occurred during the month following conception. Otherwise, and in all cases, changes in the volume of the genital-anal region were relatively slight and irregular. Implantation bleeding-has not been observed by us.
Whereas typically the pregnant female is sexually non-receptive, she may, in the early months of gestation, and particularly during periods of genital swelling, accept an aggressive male. Her behavior at such times must be described as submissive or accommodational, not as expressive of desire.4 There is no adequate evidence from our observations that typical cestrus or periods of sexual desire occur during pregnancy, and it is our surmise that normally in nature the pregnant chimpanzee does not mate.
Behavior during pregnancy. The female during pregnancy quite obviously becomes less active, progressively more cautious and self-protective, better tempered, and more gentle, patient, friendly, and ingratiating with human attendants. Whereas previously she may have been mean, irritable, or pugnacious, with the progress of * For convenience of comparison, we have presented in table I certain data for our complete series of twenty cases.
t For description of the sexual cycle of the chimpanzee, see Elder and Yerkes, Anat. Rec., 1936, 67, 119-143. J See Yerkes and Elder, Comp. Psychol. Monog., 1936, 13, no. 5, p. 34 ff. M '+ tn %O 1'., 00 C'. C> W-4 C4 M * un %0 r". 00 ON C:, W-4 "" "" "" "" w-4 W" "" q "-I N gestation she ordinarily becomes cooperative. Behavioral indications of malaise sometimes appear in the early months of pregnancy, and appetite may be unstable. Particularly worthy of emphasis because of their biological significance are the pregnancy-accentuated gentleness and self-protectiveness of the animal. She takes no needless risks and consistently curries favor instead of provoking quarrels. Our unreported cases without exception support these general statements concerning behavior. It is our impression that the change in disposition tends to be more marked, or at any rate more readily observed, in the primiparous than in the multiparous individual. The course of gestation ordinarily is uneventful. This was true of our five cases, except that case 16 (Mona) suffered a digestive and bowel disturbance because of the presence of Balantidium coli. This condition, occurring in the last month of gestation, was remedied without misadventure by the regulation of diet. The trouble recurred acutely in the month after parturition.* Duration of gestation. As to the much discussed duration of gestation in the chimpanzee, which according to guesses and dogmatic statements ranges from five to ten months, we are able to offer the following reasonably dependable data. The average for the twenty cases of table I is 232 days, and the median is-236. Omitting case 6, because a twin birth, and cases 14 and 20, because we consider them premature by not less than four weeks, the average and the median for the seventeen presumptively full-term cases are 237 days. Since the accuracy of our records undoubtedly has steadily increased with experience, it is particularly noteworthy that the five unreported cases, 16 to 20, if the premature birth (case 20) be omitted, yield an average of 238 days. It may be stated then, with considerable assurance, that the median value for the interval between conception and birth in the chimpanzee is thirty-four weeks, whereas for man it is thirty-eight weeks.t
There are, as appears from the table, short-term individuals, such, for example, as Fifi (cases 3, 9, and 20), and relatively longterm individuals, such as Dita (cases 10 and 1 8).
*Although in this instance the disturbance did not yield to ordinary dietary changes, it was alleviated very promptly by a high protein diet, for the control of which Dr. John M. Bruhn was responsible.
Parturitional process. Parturition was observed in only one of our new cases, because the others occurred during the night when no observer was at hand. For case 17 we have reasonably complete data, upon which the following summary description is based. The observations are credited to William C. Atwater and James H. Elder.
When the subject was first observed, 7.30 A. M., March 27, labor was in progress. She was lying on her side, grunting and straining. At 7.45 she was walking about her cage, from time to time exploring the vagina with her fingers. At 7.57 she was in the sleeping compartment of her room, coughing and grunting as if in discomfort. At this time she climbed out of the compartment, pressing one hand against her genitalia, walked to the door of her room, and lay down with her back toward the observer. At 8.00 the baby's head appeared and was grasped by the mother with one hand. The back of the head was toward the anus. Thereupon delivery proceeded rapidly. Pati grasped the infant as soon as it emerged, rolled over on her back, and hugged it to her. The infant vocalized twice, whereupon the mother sat up, still hugging it to her with her arms, and began to clean or groom it with her lips. There were no indications of pain at the moment of birth. Expulsion of the afterbirth was not seen, but it must have occurred almost immediately and while the mother was cleaning the infant. Between 8.15 and 9.30 the mother's time was divided between attention to the baby and eating the afterbirth, which finally was almost completely consumed. Fluids and blood escaping during and immediately following the parturitional process were of moderate amount. Apparently the entire process occurred easily and normally.
To summarize our incomplete parturitional data for the twenty cases of table I with respect to time, duration, placentophagia, etc.: Birth occurred between 6.00 A. M. and 6.00 P. M. in eight cases, between 6.00 P. M. and 6.00 A. M. in twelve cases. Never was the parturitional process greatly prolonged or so difficult as to affect the life of mother or infant. The type of presentation was observed in four of the twenty cases. Each was a vertex presentation, two with occiput posterior, one with occiput anterior, and one uncertain.* * We report also the following premature delivery observed by Elder: Chimpanzee Mimi, October 15, 1936; age of foetus 167 + 2 days, vertex presentation with occiput anterior.
For further information about presentation and references see Elder and Yerkes, Proc. Roy. Soc. Lond., 1936, B 120, p. 418. Hemorrhage during and after birth has varied from slight to considerable, but in no instance has it endangered the welfare of the female.
In four of our five unreported cases (case 20 being the exception), readily noticeable bleeding from the vagina occurred from ten days to two weeks after parturition and lasted for from one to four days. This phenomenon was previously reported for a single case (13).* It has been observed in three other of our additional fifteen cases. At present, we are unable to offer either more complete descriptive statement or explanation of its occurrence. Naturally we suspect that it may have to do with the healing of the uterus. Ordinarily the placenta is promptly and easily expelled. Placentophagia appears to be typical. It occurred partially or completely in eight of our original fifteen cases and in all but one of the five new cases. Our data therefore stand at present: twelve positive cases (60 per cent) to eight negative. As evidence accumulates, it tends the more strongly to support the conclusion that, under normal conditions, the chimpanzee consumes the afterbirth shortly after it becomes available.
Response of mother to infant. It appears that in general the inexperienced or primiparous female behaves less -appropriately toward her newly born infant than does the experienced or multiparous individual.t As is indicated in column 4 of table I, there are six primiparous individuals in our series of cases. However, the initial response of mother to infant was observed in only three of these cases. From the data obtained from this entirely inadequate number, we conclude tentatively that the chimpanzee to whom parturition is a new experience is likely to act toward her infant as if surprised, puzzled, or baffled, and more or less at a loss as to what to do. She may fail to do what is required by the situation, or she may do things which are entirely unfitting. There follow some illustrative instances. Dwina, case 1,4 suffering from heavy infestation of Balantidium coli, and at the time of parturition considered abnormal, acted as if afraid of the infant and afterbirth and avoided them.
Cuba, case 12, exhibited no fear of her baby or reluctance to handle it, but she did so awkwardly, often holding it head down. * Loc. cit., p. 413.
She was observed to bite one of its feet as if testing its edibility, and she scraped the lower back with teeth and lips so hard that it looked as if she were removing the skin. Actually she took off only a coating of vernix caseosa which overlay the hair. Instead .of placing the infant upon her abdomen or breast, as is characteristic of the species, and permitting it to cling there, she seemed to be annoyed and repeatedly broke its grasp, sometimes roughly. Her behavior suggested discomfort as well as irritability. The strange object seemed to fascinate while disturbing her, and she constantly moved it about and examined it. The two were left together for about eighteen hours. Then, as there was no indication of acceptance of the infant and willingness to let it cling to her and to nurse, and as its welfare was threatened by the poking of straws into its ears and eyes, we decided to remove it before it had been injured or weakened by abuse, neglect, and lack of food. Separation of infant from mother usually is a difficult and hazardous task, and particularly so during the early hours and weeks. In this case it was achieved relatively easily, and Cuba seemed little disturbed by the disappearance of her charge. Finally, it should be remarked that, although she did many things to and for the infant, most of them were either wholly unsuitable or only partially adapted to biological requirements, and she failed utterly to follow the typical behavior pattern of infant care.
Although for Soda, case 19, the initial mother-infant responses were not observed, it was noted that during the hours immediately following parturition the baby was carried awkwardly and the mother was much less skillful and careful in her care and management of it than are multiparous individuals.
Seemingly, experience is highly important in connection with parturition and infant care, and although the first-born may survive, if fortunate, its chances are poor in comparison with succeeding single births. Clearly, practice adapts the individual generally and perfects specific acts. Whether in nature the presence of experienced females safeguards the first-born infant we may only surmise from our varied observations on the social relations of these apes and the evidences of the functioning of social tradition in the species. From such indirect and inadequate evidence as is at our command, we hazard the guess that social tradition comes to the aid of the inexperienced mother and lightens her burden of novel responsibility. This statement is largely speculative.
As contrasted with the primiparous individual, the experienced or multiparous chimpanzee exhibits in the care of her infant a high degree of immediacy, expeditiousness, assurance, directness, skill, and satisfaction. These apply to the initial acceptance and appropriate placement of the charge, cleaning, grooming, cuddling, nursing, and all othler essential features of maintenance. We present a single instance to point this contrast.
Whereas the inexperienced mother is unlikely to aid her young directly and expertly in learning how to nurse, the experienced individual may do so. Thus Dita, case 18, within six hours of the birth of her third infant, was seen, as the baby lay upon her breast groping about as if in search of something, first to raise and stretch her left nipple as if to make it ready and available, then to grasp the baby's head with one hand and place its face, with mouth over the nipple. Almost immediately the infant succeeded in grasping the nipple and began to suck. Infant care. The differences which we have dwelt upon of course are relative, and those generally demarcating the primipara and multipara may in any particular case be completely disguised by individual peculiarities. Apart from the relation of experience to mother-infant bonds and activities, individual differences in infant care and tuition may be extreme. Some mothers are careful, others careless, of the cleanliness or personal condition of their infants; some groom them to excess, others neglect them; some permit or encourage freedom or independence of action, while others jealously and closely guard their young and restrict their range of action. There are also entertaining differences in the mode of handling, cleaning, and carrying the young. Occasionally a mother completely denudes her infant. Thus Dita, case 18, promptly plucked the hair of her infant son Cap, even including the eyelashes. Maternal assistance to the infant, whether or not tuitional, likewise varies from little to much.
